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ON THE EXTRACTION OF ROOTS OF WHOLE NUM- 
BERS BY THE « BINOMIAL THEOREM." 



BY ARTEMAS MARTIN, MATHEMATICAL EDITOR SCHOOLDAY MAGAZINE, 

ERIE, PA. 

In many instances the " Binomial Theorem " may be employed with 
advantage in the extraction of roots of whole numbers. 
I. — We have 
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These formulas are very convenient when x is small compared with a. 

Examples. — 1. Required the square root of 26. Making a = 5, 
x= 1 and « = 2, in (1), 
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= 5.099019 -f. 

2. — Required the square root of 216. 

216 = 24 X 9 ; . • . ^2X6 = 3^24. 
By (2), 
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3.-— Required the fifth root of 30. 
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= 1.974351 -f. 
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Also, 



(d»+«) = 



_5 ; («+Q-r 2 (u + l)(2n +l)x * 

na"+ x + 1. 2. « 2 . a 2 " 7 * 1 """ 172. '6. tf. a? n + l 

(n+1) (2 « + l)(3 «-(-l>- 4 



J . 2. 3. 4. « 4 . a 4 ' 



&c. 



(3), 



and 



ln «_ v C n - l x- x j (»+l) ^ _j («+l) (2 « + l)*» 

ya x) — a +- na „ +1 -t- L 2 . M 2. «2»+i "t" 1. 2. 3. m 3 . « 3 » +1 

(«+l)(2 «+l)(3 « + l> 4 



+ 



1. 2. 3. 4. ?z 4 . a 4 "" 1 



+ &c. 



.(4). 



Example. — Required the one-hundredth root of 2. 
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Therefore by (4) 
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= 1.00695 4-, using 9 terms. 
II. — Let a be any number, then 
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where ^ and ^ may be any numbers chosen at pleasure. 
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Let r m be the root of a to m places of decimals, and R m the re- 
mainder; then if _^=(10) m and 
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Take a = 2, n = 2 and «z = 8; then 
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=1.41421356237309501880168872120969807856967187537694 + 
Let a = 3, n = 2 and m = 13; then 
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(100000000000000000000000000) 8 
=1.73205080756887729352744634150587236694280525381038 + 

Four additional terms would give the root true to at least one hun- 
dred places of decimals. 



